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(54) OPTICAL FIBER UNIT WITH LENS, AND LENS FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical fiber 
unit with lens which can constitute a optical- 
semiconductor-mounted module by using none of a 
microlens array, a spherical tip optical fiber, and an 
optical semiconductor element with a lens which have 
caused a rise in the cost of an optical-semiconductor- 
mounted module. 

SOLUTION: An optical fiber 1 is inserted into an optical 
fiber connector receptacle 3 having an insertion hole 5 
into which the optical fiber 1 is to be inserted, and the 
optical fiber 1 is arranged a specific distance inside the 
end part of the insertion hole 5 of the optical fiber 
connector receptacle 3 so that it will not project, and a 
resin lens part 7 made of an optical adhesive is provided 

at a hollow formed at the end part of the insertion hole 5 while including as its bottom surface 
the tip end surface of the optical fiber 1 . 




h 



c g 



e e 



h 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 05.1 1 .2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3514165 

[Date of registration] 23.01 .2004 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



c g 



e e 



h 



t < 



OB)B^mmff (jp) <i2) & ^ ^ ^ (A) (iDmm'jiamm 

#1^2000-304967 

(P2000 - 304967 A) 

(43)^iB H ¥j$12#ll^ 2 B (2000. 1 1. 2) 

(SDinta.' m\im fi T-7n-r(##) 

G0 2B 6/32 G0 2B 6/32 2 H0 3 7 

6/42 8/42 



m^J^OfkS OL 9 H) 







(71)tHI«A 


000004226 










(2»a)MQ 


4 ^22B (1999. 4. 22) 




















«]^»f^SKS«r1&HTil9»2# B* 
















mm 








m«li5SfflSKi5»TlSHTil9»2<» 0* 














(74)f^A 


100078499 



















(54) WW©**] W>X#«Jt7r'f/tar:yhRt^V>X»/«**fe 



(57) [g^] 




(2 

1 
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'om^t. ^<r>mz. mmm\i:mt^^xmmi' 
yxmrn^tizt^mkbt^uyxm^ij^, 

[0001 ] 

\,ZVyXimWLLtz\^yXm%yr^J<:i.~y hRt/ 
[0002] 

m^co-m] mcr>m.m\imet,z^-t. m(>\i.%^ 
mw.^^'j:>.-)V(^mmzm . me ( a ) 

0. 06 ( b ) *t«*0iJiO3t^i*: 
H^^i^'a-zWi. MT3;t>^':}'c7)J:a^r3K7r'fArj 
:t.^^'7'7^29 jEf 3fe7r^>'N'=?^^^?^'U-fer 

^m.R^yr^ymm2 2<mmt. mn. %yr^ 
jmmfi2e\,z<^R%y7 4^mm2 2mxLtzm 
tc. m^mmm2iimLxmit^M. mwzv-t 
r-?i^)V2A<r)wm^mmLx. ^7 7^^<:i^>i'^ 

7°7^2 9 t(07 >f i^i))Vny99hm^:l^^'th, 

[000 3] v-^ri'9)V2An(mR^yr^fmm 
2 2 t3t^#i*«-?3 0 t<i, Whvyxrv^ 28,i 

{i. mR%yr4fmm2 2tm'hl^yX7l'A2S,R 

[0004] ^2<7)ta!*M^07{=S^1-, STii^t^ 
ft^Sl^rS^'i-yl.COftjtWSD. 117 (a) {i±TO 
0. H7 ( b ) {±WMI1T'?>&. 
H^t 3t7 r f<>^-m^=t'J 
# m t^c tTT'TWt':? y°cr>4i-^^^fm<r)^ 
Xhi>. %yrAf^Z\i. ^^^:\yyXmmzMXLtz 

m.±y r^^mms i . yt^wm^ sot 
(omxmi-^h^m&mK 5t«3e7r>f ^-1^1123 
t^^mwm'Fs 0 1 mmm-^^'^mmb^^-ox 

5fe«3t7r'fA'^^2 3(i. PJi^(r>t'yi-XW\ 
^^fz:d'yX^^\iy U 2 5 tjf ilS-tir, ±m^m\2 

imitktxwm^Lxhh, 
[0005] mcr>m.^m^:msi,z^-t. iisii^*^ 
w.w^'t'j :L-)v<nimmzm . us (a) {i±Tffl 
a. 08 ( b ) {4«{BTffl0T'$>&. :ifmm<r)mmw 
^^iy^-Mi. %2<rymmmm.iz. 3t7r'fA 

^-^^)Vm.<r>^'y:3.-)VX'h^, ^^i^'a-yut'ti. g 

3 3 Sriiffl-r-S C: i: T'sl^Jr^at LT . 
¥ffiEc7)3t7 T'f ^N'SM12 l<7)<SEffl?:^figt LJtt^or 
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[0 0 0 6] 3t7r'fAm2 Hi. m^cot>yf-m 

«i2 3S:3Sfflt. m<i^yxrv^28^m^Lti:\^^ 

yXTW2 8fc3t^®«cSi^3 0Oft;b'5fc:, VVX 
2 3<7)ith'0lZ. ¥«®«7)367r^.'Nm2 1 m^hU 

hi, 

[00 07] 

{i, b-fer;5'^;P2 4^<7)SR3li7r^^N'*ll2 2c^ll 

i)K y(M^MzWL4^UyX7U^ 2 8i:m^^X\^lfz 

mR%yr-(^mm2 2 tm.'h\^yXT\y>{ 2 20 

mii^tx'^xhmMm<t\^ommmi, t 
^. Sft/M^yxrw-^ 2 2coitz§x^-;^&itfSi:-rs 

[0008] m2<DmMm<7)^i''^-)Ui?-fr(7m^ 

h^<7)fzibmZ^xmim 1 Ot^*^J=t 0^^=5r<-C^ 30 
SlJt. 5fe«^7r^^^SII2 3t3t^^{*«-?3 0 

-xti-A^^<xmtsfz)^. yt^mwrni^'e-jzL-ji-^A 
Lti^^y r A ) mm. 2 3 ifmmx'h 1. 1 v ^ a 

[0009] m3 iOta!*MtfcV^T{i, S3tffi^V^{4?g 
3S:ffiffltTl^l.Jt«6, 3K7r^^N'^1^2 1 h<m(r>% 

m^h^<Tyfzih<r)m!t<imt%2<mm^}:. nmz'yts: 40 

t uyXft#^iji^f*c*i'3 3 i: Sri:Sf3Ki^-&$-(irSfl| 

[00 10] L*^L^*>'^>, byX##3t^«c*i^3 
^Mimx^hh^b. W^WXb-^^'^tytzVVX 

¥s%%^Wm^33(r,^\.zM. Bl^14*%v^fci6t 

mi. }A^<nXoti»>^^zm.h-Xtt'^i\.tz\^<r>x:h'^ 50 
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XTL-^ 2 2. 5^3t7T^vs;*^2 3^V^{i:UyX# 
^3t^*«i^3 3 ?r«fflW;3t^**Sl^lti-'^- 
;l^ifilB£T'# I. UyX#^3t7 T >f vlx- .y h %:mkt 
hMzhh, tfz. ±l2iOPyX##^7r>f>N'JL- 
•y hOfS^^^yxm:^S:ffitt-fS^i:lcS)l.. 
[00 11] 

m<^miiim ii,z^iuyxn^%yr-f^<sL-'yUi. 
ytyr^mmwM^^mm:riimuz^yT^ 

j<a A^^^ V^r9 ^ MZ. MiE3t7 r-f ^NmSrff a 

Lx%y r 9 v^r^ ^ }v<mmi<r)'im))^ 
*>siaiL^v^j: 0 \,zYi\'mmim\%m.uzm.\,zm^ 
%yrMmm:^m^. wmi(r>mxz^WL^itfi^ 
yr^mm.<n^m^'mbthW)■mzm^m 

[0012] ^m^^mmhifwmmm^2\.zi^ 

luyxm^yr^^^^--/ hii. ^yr^^mmifi 

mm^m::ffyx^^'€y')\z. misty r>{fmm^: 

t T ;!/ 5 X dr ^ h- 5 U (7) SgP ^> 5! aj L V ^ i a t 

m'&^tzm\^mLtzm.\zmmityrAmm.^w. 

imcr>mm^&mb thm;^m\,zmm^m^t=^h 

[0013] ±Mimt:mm-i:¥mmt.m3izm 
h p yx^wLwrni. mim 1 x\imm. 2 im(r>\y y 
x#i!3K7T>f>'N'jLn.y v<r)\yyx^mm-tiim'^h 

■oX. ityrA^^^^-9^V'cr^^)VX'i,i:f}vX^^r 
^y')l.z%yr^mmmmL. -0. mmtyr^ 

mmim^^y r a mm.(r^9iMz¥im^^. 
3t7 r A immi^rnxmh-hity r ^^mmtwrnit 
(^mi^z^'^mmimL, d:^^x\ ytyr^^mm 

\^fzm},z^lt.x:'jtyrMmwk^\%m.hx. 

xwkm.'mmm'&t'^^mm.. ^<r>mz. 
mmYkmi^^'^xm^xyyxmmmi h<ox'h 
I, 

[00141 ^Bmtrm^-fi^^mmmA m 
luyxm&umii. msmimm<7^\yyxm^yr 

AJ<:i.si^yh(DUyXim^-tll7mX'h':>X. nyr 
^y'-^'?)Va)mm-ji(r)^^i: ^m.\<MR%y r A J^W^ 
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[0015] mm^^^ti^^mmsm 

^ A- tr 5 u mm'r:<7)-mm *) m^(^mmm^ 

^x^^\^yu (^wM'TKCommmz^^mmm im lo 

im^mi<r>mm&wzx'o^yr^mm(o^ 
mmizwyxm<^)t/i^mmmt^m^i. ^co 
'mz. ^mi^mmit^^xmf^uyxmm^ti 

[0016] Cf^ffl] :^WMizXixlS. ^^iZii-omi 
iz^mziyyX<7)m^^ixti^y r ^ >•/ h 

ti^<7)X\ ^%y r A '^'^m^vyxrvA'^vyx 

[00 17] 

1 (r)%mmw,z^h V yx\i%%y r A vn'jl- -y h ^ 

(a) (i±Tffiii, 01 ih) kmmmmx'hh. 
n 1 <r)nm<mm^zt5nh%^mw^'t'j^-Mi. 
UTzi^^^(r>Xo^£%yrAf^^^>^9ryi^s\,zn 
m-i>^yrAf<'^^^^^V''tr^9)V3 v-^ 

)\^x'$)'o. ti^m i^m) i^zuyxcom^WcAi^^ 30 

■i r<r> Hrr 9)V3 if-i^mz^ h V yx\^%% y 7 

[0018] :mmcommi<zmti^yxmyty7A 
j-\jL-yhi,zi5\-*Xii. v-\ir^^)V3\mKityrA 

99)V3<n^^X '3Mv>MJ^3t7r>f Am2«:J¥)i 

^mzm^^fii.m.K±yrAjm^2<D9t^mi 
^mt-r^m^mzm^mm(>t-(>&mm\yyxu 

)j|^yXgP7Sr^{tS^i:t2i:-3T, mi«t^*«^J (H 40 
6) ^Xo^m'hl^yXTV'i 2S^m^-^h:it^j:<. 

ttz. m3<otM*0iJ (US) <r>i:ot£uyxmit^ 
[0019] mi^zwrsLtimmw.mm^i;jL-Mz 

iSffl LX V -^hVyXii^^y r -y h SrMf^-f l> 

mzm\,\ m^cotti'oizfrhtii. ^-r. 02 (a) 
^ N'sis 1 mm:r: 5 co±sa> ^if jI$ -t^r . jf a;^ 5 50 
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^*-ic>3t7r'f>''«Siyil$-5iai§-ti-S. mz. 02 
(b) {ZS^tidtC, t¥ji5^5(OTffllfl5*^'^^tB§-li-^^ 

^fe^r-fA^i^io^fem. ^mme'pizjm^it 

[ 0 0 2 0 ] 3K7 r .'N'^gJS 1 <r>^^^Wtm + 
t=Jf}f$W^t. 02 (c) (cs^-riaic, %yrA 

mm^ §1 #±{fc3te7 r ^ 1 <r>%mizm^ 

^g^J6Sr#^$-t*-. 3t7r^A'SiKlO#Ail!l*> 

i^^yrA) mm 1 if al^v 5 i: ^OP^Taltit^g^*^] 6 

^tti^-ri. . mm .02(d) ^z^i-x 0 yty 
r A 1 ^ist^i #±tt\ 7^7 r 1 <r>xm 
i,znm^'^t:yt^fd$^me^\^-tr^'!'ju3<7)Tmizm 

m^'tx. m^me(7)mmmzx'o^y7Ajm 
m 1 <r)9tmmziyyxm^co^^tmm6<oi^t 0 

7*^m$fL;t^. 3K7r-f>'Nmi5:H:r^'^;l^3 

c^±sa5T'WBrL. u-tri^^!U3<^±mmmmi 

X. ^y7-</^o^^9^rv^sb(r)y >ti^:^)V3y';' 
^ hm^m^LX\^yXm%yrAf^:i^-/Vif^ 

[0021 ] ±iB^Ji{cJ:iilf . ^■fer^'^;l.3/\c03t 
7r^^-^^l|lcr)il^i:, UyX^im^tm-X 
nX'X'thfzi^.. nxh±#2rjg<.rt;3r 
< WyXmydy 7 A y V SrSif^l. CI fc *«T- 
# . m 2 ( 0 7 ) (7) j; a ti««=5r5t«7K7 r ^ 

^N'*IS2 3 S'fflV^|,£^S*J^<;5r^, :^\yyX]^mm 

\i. niz. ^l&^Ay°<7)]yyxmyty7A^'i^- yh 

mi^i-im^iz:m^j:ijmx'h 0 . f^i^^T~r^y r 

^ A'$-mv ■> I. c: t T'-fS^>-xmT$ I. « yXH^. 

<7)mtfrmbmm<7)mtR. Rl/yty r ^ 1 c05fe«^ 
i03K^^JFJ6C0#«Mi: U-b7':?^;U3i0ifiR?^5F*! 

^C03fc7 r ^ ^N'm 1 a^Sg^^iiS IX V 

yxm^^%\t'^^h ^uzi-iX mxzvmth z t 
[ 0 0 2 2 ] ^r*i . 0 1 m\,zm2<mx:\i. %yrA 

) 1 ^ V ^\mK% yrA) mm 2 cOJt^ ^ Hrr^ 

tc0fl^LJt*«, 3fe7r^>'N'5tSgffli:H:r^^';P30ffi 
ffli:S:|Sl-^H±{c{ia§-ti:l., ^v^{43t7 r-f A^feffi 
MS- Hrr^ ^;^3 ^«A^^>^^?^ai$-ti-|. J: ^ tela 

2<Dmx'ii. t^y7Ajmmi<o^i^m,^mm6 
mmumt Lx. myrA^mmi ^m&izimt. 
^^m\ecr,'pizim^mi9^'±?>ijmt:m^i 
mmuzt/i. m^mme^T^x^ymizx-^x^ 
i^tx^y7A^mmimMi,zm^-^x{>B:\K s 
iz. m^mmetixii. mmmmyt^mmL 
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[ 0 0 2 3 ] 01 l;«aR^t^3e^*IISti^'jL-;H= 

mizm\ aT<r)tt5*)mhtii, 03 (a) 

^^Ac^ifmrnme^mth. <x\>z. 03 (b) ic 

[0 024] 113 (c ) t=^f<i:^t=. ®X 10 

|5l-TBt^SfiH*t\ M;R5K7r-f>'N'm2^sgt: 

me^:nL\i!,^^. ±^mme<r>mm.nzi,y)mi 

c7)7 ^ hfflSrJ^fi!cUT^yX#^3e7 r 

>fA'i-.yh*^^-ri,. 20 

[0025] ±iE^iilt<t^i{f , fr^om 1 
mimtmrniiz^ \^^r99iv3^(7myr^f^mmi 

(m&t. \yyXUlcr>j^^bt)m-'lMX'X'thfz 

yxm^sggi. mu^^(r)\yyx-iim\i. mm-th±^ 
t mK±y 7 ^ imm. 2<ry^^^mk\.xv yxm^^ 
I, 'Sris, ^^uyxmmmx'it. fMrnimun 30 

yxm^ijm<7)X 0 izuyxmmtizyty r ^ A's-fljuf 

•tixmm^K m-ox. m^x (mit>mmm tcj: 

-yXlyyXmyty 7 ^ A'JL- .y h<^lgf^^ii 0 S:® 

[0026] Lm2<Dmmmmi ^^mff)^2<Dm& 

<^mmi>zi^^ii^yxm^y r ^j^jl^l .y h tfc 

5t*^*^^:>''a-/l-S-04(CS^-f. 114 (a) li± 
TiSll. 04 (b) «|g|li®0TftS, J:i7)SS2<0||M 

mmizmf&ift^i^mm't'jy.-Mi. %yrA)^ 40 

r«D 4 f-Y i^' j.-yPTS) I. . 3t7 r 
1 t0^:^^-f\^^O 4mf]yyx^:~U:^t^-tf.ii><r) 
i)^^^mizi^i> \y yxm^y7-i^<^~ «y hX-hK). 
04 •C'ti4 yX#§3t 7 r ^ >'s'Jt.- -y h SrUJiJ L 
X^'Jj.-)Um^tX\>^h. 
[0027] 2|s^Sfe<0)gSt3tJftS UyX##3K7 r-f 
ys'i- .y hfi, 3\i7T'f A'Si^i A>'jfjlprBg:5r;^7X^ 
A'tf7U4t, Buie7ii7r-f A'SiUlSrifaLT^y^X 
t'7 U 4iOffig|5*^/i>?^tll t^VU d m^SBIf^itt 50 
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§I^MUv:ffi©cfiie3t7r>fMmiSrffiSL. ;<f7 

^ tr^ u 4 co«a5tjg«$ns3t7 T 1 CO 
5tffiffi5rfiffi t -ri.a;^^a5t7e^^^i6 fi,Bgi.^iit 

^>'XgP7 5:^(t/v:t«0-C'i>^. ±ieco J: ^ 
tltyT^J<m 1 5fe«K8tlii^:/X§|{7 SrJ^jjgLytrWy 

X#^5t7T'fAj.-.y h^jgffl^^-i:tcj:-,T. m 

2<^^^m mi) co^o '5:iSfi^r5fe«3^7 r >f 

2 3 m^-S ^ t =5:< A-ZL-^ttfig-r 

[0028104 {c<?iis^ Ltz%^^mi^^=^ =j^-mz 

itffl L r V ^ 1, 1^ y Xtt # 3t 7 r N'i- -y h ^ Mf^t- -5 

%3<nmw^vmmzvyxmmmi. m5\<zmx 

mzmSK OTcOfcfcOtffi^il-l.. 5fe-f. 05 (a) 
t^-Ti^tc. ;</'7X^A't'5U4cr)jfji5M5(:, 3^7 

cniT>mij^h%yr^mm\i:m.\&^^h. mz. m 

5(b) tS^tJ:atCitfa^5cOTiaSI5*>4>S^lU$-«i:7t 
3t7r^Amic05tSS:. 3K^g?«S^J6*{^^i^g$■^^: 
I.. 

[0029] 05 (c) (C^-rJ:ai:. 3K7 

r 1 <^$fesg^ 6 ^{zmm^^fzm 

tc, 3K7jr^vN'«lll Sr?l#±(fC3K7r^A'*lllc^ 
5t«t3t^S«IPJ62:##§iJ:, %y7^mm 

1 Off ;<ffl!i*><55ii7 r ^ f^mm i ^ Jf a?^: 5 1 c7)|ijg[git 

3t=^tg»J6^ffi*^-rS. Mt. 05 (d) {z^-ti.0 
7t7r^Ami SrSt?l#±tf. 7t7r^>N'«i« 

1 <r)^mzi^m^'^tz^^mM6i:^'yx^^\^y y 

40T3gtSj!!l!$-t*-C. 3t^Sf«M6<O^Bp5I:»3(:J:'5 
3t7 r ^ A'Slg 1 05t«g|5C yxmcr)?^^^^] 6 

T^II|WyXa57 S:mtT^>X#t!3t7 r 

[0030] iMKc.tilif . iivX^^r \fy U 4'\ 

tf03t7r^A'iiiiic7)ii^j:, \yyxmcommt^m 

-xmxx^^fzib. fSatc*>o, r3Xh±^$-fS<c: 
i:=5r< Uyxm^y r ^ a'j.- >y h JrHf^tl. ^ t 

T'#l.o 05tfcl->T{i, l3(s:<7)?y7XdfA'e7'J4tC 

J;|.^yXj^fig:^raS:S^L;^v:*\ ^f^mco^y^xdf^e 
5y4S:V«##7'n.y^^t^4^)S?'J$-ii:Ti3#. ^ 
M?r-r3t7 r >f A'Sr^v^T-gRMtl. ZbX. 
^ A r(7)U yxm ity r Af<:x- -y h i^mzm^-f 
i.ctt>T-§i>, vyx^wm^ mumm(Dvyxm 

x/^yrA mm 1 (r>^i^coye^m^m e mm&t 

iivX^^ 'J 4 t7)#3iyv 5 rt^(7)3t7 7 A><mk 1 
5fe«<05l ii^^Sg^SrliS LT 1^ yXfl$$:^-fL$-ti:^ 
t J: ^ T m},zmifth ^ i: 3!)*^fgT'* I. . 
[003 1 ] ^rfe, 04#i;ftC05<7)WC{±, 3^7 7^ 
1 05fe«S:;i^7X=if -v h-7 U 4 mWl'5Hz^\ 
% ^ikLXm.7i.m%mh i. 0 \.zWpr^Uzii^. 3^7 r 
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6 $-f -f J: o Ttt*& LT3t7 r ^ 

[ 0 0 3 2 ] Mt, iK^Ji^SiJe t LT«i, mmMit 10 

(115) X'\i. :ffvX^^\^y^)Al.Z% 
mmit:WXLXy(^mm6i::ifyX^^}:;y04 20 

[ 0 0 3 3 ] i^. *I^BJtcJ; 0m$ill.^yX<7)^^^ 

i}^hi.wmrftx'^mii.\^-b-^hx'hh , sn. ttiK3 

0 0c Pc7)7K^g«^Ji:;*'7Xdf A- 'J ^rffli^T l^y 
[00 343 

V^{i;<f7X:^f^t9U'^«03li7r'f>'N'OiI^t. 3K7r 

«!oT. *^BJ<7)^7r'fA*JLr..y 
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